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Abstract – Extensive field studies were carried out in Hungary to get a picture of the host
range and host choice of the Cuscuta species under natural conditions. We examined both
parasitised and unparasitised plant species and found some aspects in which they are
different. Compiling the host spectra of the various Cuscuta species based on herbaria,
literature and our own observations, we can say that dodders infest at least 26% of the
vascular flora of the country. In our study, the Hungarian Cuscuta species parasitised all
plants that had a coverage of more than 25% in the sampling sites. We prepared a list of the
most frequent host species for the parasites and revealed the importance of exclusive
hosts. The results suggest that the habitat differences of the Cuscuta species can be
responsible for the different host ranges. Furthermore, it was found that the reason why
dodders parasitise plants from various life-forms in different proportions is not (only) the
active host choice, but the characteristic features of the habitats.
Key words: Cuscuta, parasitic plant, host, habitat
Introduction
Approximately 3900 parasitic plant species are known in the world, which is more than
1% of flowering plants (NICKRENT 2002). The genus Cuscuta (dodders) comprises appro-
ximately 170 parasitic plant species widely distributed in tropical, subtropical and tempe-
rate regions (DAWSON et al. 1994). Hitherto eight Cuscuta species have been reported from
Hungary: Cuscuta campestris Yuncker, C. epithymum (L.) Nath. and C. europaea L. are
considered quite frequent, while C. lupuliformis Krock. and C. australis R. Br. are rare
parasites in the country. Cuscuta approximata Bab. is an extremely rare species, known
only from one locality in South Hungary (CSIKY 2003). BARÁTH (2004) reported that C.
epilinum Weihe probably became extinct in the country in the 1920s. C. suaveolens Ser.
was only a temporary element of the Hungarian Flora about 100 years ago (BALOGH et al.
2004).
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Although several Cuscuta species are dangerous agricultural pests (DAWSON et al.
1994), their host range and host choice have not been sufficiently investigated. The majori-
ty of the references regarding the host spectra of dodders concern mainly cultivated plants,
while most observations in natural or seminatural habitats are accidental supplements of
other (taxonomical, physiological) studies on Cuscuta (GAERTNER 1950). In the past it was
believed that each Cuscuta species is host-specific and able to infest only one species (cf.
DEAN 1934, GAERTNER 1950). The names of some dodders (C. epilinum Weihe., C.
epithymum (L.) Nath., C. polygonorum Engelm., C. cephalanti Engelm. etc.) refer to the
species or genera of the host on which they were found (cf. GAERTNER 1950, ERDS 1971).
Later, when it was realised that dodders can parasitise several species, and that even most
of them have considerable host ranges, this conception changed (ENGELMANN 1843, SOÓ
1968). ENGELMANN (1859) and YUNCKER (1932) listed the prominent host species or genera
for many dodders in their monograph and reported some Cuscuta species that are able to grow
on any host(s) within reach. MIRANDE (1900) divided the Cuscuta species into two classes
based on the size of their host range. The distinction of the categories can be found in recent
studies as well, under the names of host-generalist and host-specialist or host-specific.
Although ENGELMANN (1859), HILDEBRAND (1908), THOMPSON (1911) and DEGEN (1911)
examined the host species of dodders, the first extensive host index was prepared by GERTZ
(1928, 1933) for C. europaea. DEAN (1934, 1935) systematically investigated the host
range of dodders in the United States and compiled a substantial host list for C. gronovii
Willd. ex Schult. and C. glomerata Choisy. GAERTNER (1950) realised that knowledge of
the host species of dodders can be important for agronomy, plant pathology and plant
taxonomy, and reviewed the literature on the host range of Cuscuta species. She compiled
an extensive host list for 9 Cuscuta species based on literature and her own observations.
Later ERDS (1971), KUOH and CHIANG (1989), KOJI] and VRBNI^ANIN (2000), JAYASINGHE
et al. (2004), LIAO et al. (2005), SARMA et al. (2008) and BARÁTH (2004, 2009, 2010) also
systematically investigated the host range of dodders, but all of them excluded unparasitis-
ed plants from consideration and did not discuss the question of host choice.
KROHN (1934) realised the importance of unparasitised plants and reported that dodders
are able to grow in close proximity to several plants without parasitising them. MUSSELMAN
(1986) investigated the genus Cuscuta in Virginia and stated that each species may be
characterised by what it does not attack. Although some excellent laboratory experiments
focused on the active host choice of some dodders (KELLY 1992, SANDERS et al. 1993,
ALERS-GARCÍA 2005, RUNYON et al. 2006), our knowledge about the underlying mecha-
nisms of the host selection under natural conditions is quite insufficient.
CSIKY et al. (2004) supposed that the Hungarian Cuscuta species are not host specific.
In the cases of C. epithymum and C. campestris they found that the number of host species
was positively correlated with the size of the parasites. In this study, we wanted to test the
unspecific hypothesis with two other methods. Firstly, if a dodder species indiscriminately
infests the surrounding plants, then the greater the species diversity is, the more species are
parasitised by Cuscuta. Secondly, if a dodder is not host specific then the frequency of the
host species and the frequency of their infestations must be correlated. The purpose of the
present study was also to explore the qualitative and quantitative differences of the host
ranges of Cuscuta species in Hungary and reveal some aspects in which the parasitised and
unparasitised plant species are different.
216 ACTA BOT. CROAT. 71 (2), 2012
BARÁTH K., CSIKY, J.
Materials and methods
The study was carried out on the recent Cuscuta species (C. europaea, C. campestris,
C. epithymum, C. lupuliformis, C. australis, C. approximata) between 2003–2009 at 186
localities in Hungary (Fig. 1). Both parasitised and unparasitised plants were examined in
the habitats using altogether 407 representative quadrats. At most two relevés were taken at
the same locality, but even in these cases at least 50% of the plant species were different
from each other. In the cases of the rare species (Cuscuta approximata, C. australis, C.
lupuliformis) relevés were taken in the location of each known population. The percentage
cover and the parasitism status were recorded for each plant species in the quadrats. Only
those plants were considered hosts (parasitised plants) on which the dodder haustorium
was found. In doubtful cases (often on grasses) the haustorium was cut and the penetration
was checked with a magnifier or, rarely, using a stereo microscope.
Since different dodder species occur in dissimilar vegetation types in Hungary (CSIKY
et al. 2004) and the size of the species also varies (BARÁTH 2004) the size of the sampling
quadrats has been defined separately for each Cuscuta species in compliance with its
habitat (LÁJER et al. 2007). The parasites were smaller than the sampling quadrat in every
case. Altogether 116 relevés of 5m x 5m size were taken for C. europaea, 50 relevés of 5m
x 5m size for Cuscuta lupuliformis, 122 relevés of 2m x 2m size for C. campestris, 87
relevés of 2m x 2m size for C. epithymum, 29 relevés of 1m x 1m size for C australis, and 3
relevés of 1m x 1m size in the only habitat of C. approximata. Despite the different sizes,
the sampling quadrats faithfully represent the different habitats of the various Cuscuta
species; consequently, they are comparable with each other in many aspects (HORTOBÁGYI
and SIMON 2000, OTYPKOVÁ and CHYTRY 2006, LÁJER et al. 2007).
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Fig. 1. Location of the sampling quadrats in Hungary according to the grid of the Central
European Mapping System.
Species were considered exclusive hosts of a given dodder if they were never found to
be parasitised by other Cuscuta species. The overlapping of the host ranges of dodders was






where Nab is the number of the species that were parasitised by both Cuscuta A and B. Na is
the number of the host species of Cuscuta A, while Nb is the same for Cuscuta B. The
habitat similarities were computed in the same way based on the overlapping of all plant
species of the habitats. The homogeneity between the proportions of the overlapping of the
host ranges and of the overlapping of the total plants species was tested by Pearson’s
chi-square test. The qualitative differences between the host ranges of the various Cuscuta
species were investigated according to the Raunkiaer life-form system (RAUNKIAER 1934,
HORVÁTH et al. 1995). The chi-square test was used to compare the distribution of the
life-forms of the host species and of the total plant species. The differences between the
constancy and mean covering values of the parasitised and unparasitised plant species were
investigated separately in the case of each Cuscuta species using the Brunner-Munzel test.
The degree of correspondence between two variables was measured in every case by
Kendall’s t rank correlation coefficient. The Brunner-Munzel test was performed with
ROPstat (VARGHA 2008), while other statistical analyses (Kendall’s t and chi-square test)
were performed with the PAST statistics software package (HAMMER et al. 2001). Only 3
relevés of C. approximata were not evaluated by statistical methods.
The host spectra of the Hungarian Cuscuta species was compiled based on our field
studies, on data of several herbaria [Herbarium Carpato-Pannonicum of the Natural Histo-
ry Museum (BP), University of Pécs (JPU), University of Debrecen (DE), Janus Pannonius
Museum (PECS), Universitatis Napocensis, Cluj-Napoca (CL)] and on the few literature
sources concerning Hungary (ERDS 1971, CSIKY 2003). During the herbarium studies we
found host plants for C. epilinum, but in the case of C. suaveolens there were not any reli-
able data.
Results
During the field study 459 plant species were found to be parasitised by the examined
Cuscuta species. Since an additional 113 hosts were found in the course of the herbarium
study and in the literature, it can be said that dodders parasitise at least 572 plant species in
Hungary, which is approximately 26% of the vascular flora of the country (SIMON 2000).
Cuscuta epithymum displayed the widest spectrum with 341 hosts, while C. approximata
parasitised only 15 species (Tab. 1).
The host range of dodders can be characterised not only by size, but also by the
proportion of the exclusive host species (Tab. 1). For example, Cuscuta europaea was
found to parasitise at least 183 different plants in Hungary, but 129 of them were attacked
by other dodders as well and only 54 host species were infested solely by C. europaea. The
proportion of the exclusive and the total host plants reflects the degree of the peculiarity of
the host ranges. This value is 29.51% for Cuscuta europaea, which is average among the
Hungarian dodders. Regarding C. epithymum and C. approximata, the high proportions
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(58.36%, 46.67%) of exclusive hosts are remarkable, while the host range of C. lupuli-
formis and C. epilinum can be characterised by only a few exclusive host species (13.13%,
12.50%).
The degree of the overlapping of the host ranges revealed both differences and
similarities among the dodders (Tab. 2). The species C. europaea and C. lupuliformis had
the greatest proportion of the common hosts, since 66 species were parasitised by both
dodders, which is 23.40% of the total host species of the parasites.
The divergence among the species composition of the habitats (host availability) of
dodders can be evaluated in the same way based on the overlapping of all plant species of
the habitats. Comparing the proportions, we found that the overlapping of the host species
and that of the total plant species were almost the same (c2 = 0.711, p = 0.999, df = 11).
The classification of the host species based on the Raunkiaer life-form system also
revealed dissimilarities among the host ranges of dodders (Tab. 3). We observed also that
the distribution of the life-forms was almost the same in the cases of the host species and of
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91 73 66 35 0 7
C. campestris
(224)
22.36% 106 55 43 1 10
C. epithymum
(341)
13.93% 18.76% 38 25 8 12
C. lupuliformis
(99)
23.40% 17.03% 8.64% 37 0 3
C. australis
(72)
13.73% 14.53% 6.05% 21.64% 0 2
C. approximata
(15)
0 0.418% 2.25% 0 0 0
C. epilinum
(16)
3.52% 4.17% 3.27% 1.74% 2.27% 0
the total plant species. (c2 = 0.959 with p = 0.999, df = 9 for Cuscuta europaea, c2 = 0.228
with p = 0.999, df = 9 for C. campestris, c2 = 0.629 with p = 0.999, df = 9 for C. epithymum,
c
2 = 2.149 with p = 0.988, df = 9 for C. lupuliformis and c2 = 0.559 with p = 0.999, df = 8
for C. australis).
According to the results, Hungarian Cuscuta species parasitised all plants that had a
coverage of more than 25% in the sampling sites. Moreover we found strong positive
correlation between the numbers of the host species and the number of the total plant
species of the sampling quadrats (Kendal tb value was t = 0.741 with p < 0.001 for C.
europaea, t = 0.791 with p < 0.001 for C. campestris, t = 0.746 with p < 0.001 for C.
epithymum, t = 0.623 with p < 0.001 for C. lupuliformis and t = 0.731 with < 0.001 for C.
australis).
The frequency of the species and the frequency of their infestations were also significant-
ly correlated (Kendal tb value was t = 0.709 with p < 0.001 for Cuscuta europaea, t = 0.783
with p < 0.001 for C. campestris, t = 0.755 with p < 0.001 for C. epithymum, t = 0.577 with
p < 0.001 for C. lupuliformis and t = 0.814 with p < 0.001 for C. australis).
A substantial difference was found between the frequency of the parasitised and
unparasitised plant species in the habitat (the values of the Brunner-Munzel test were
calculated BM = 6.49 with p < 0.001 for C. europaea, BM = 7.07 with p < 0.001 for C.
campestris, BM = 8.11 with p < 0.001 for C. epithymum, BM = 2.98 with p = 0.003 for C.
lupuliformis and BM = 3.27 with p = 0.002 for C. australis). Moreover, the differences
between the mean cover of parasitised and unparasitised plants were also significant (BM =
5.73 with p < 0.001 for C. europaea, BM = 4.51 with p < 0.001 for C. campestris, BM =
8.98 with p < 0.001 for C. epithymum, BM = 9.76 with p < 0.001 for C. lupuliformis and
BM = 3.17 with p = 0.003 for C. australis).
We drew up the list of the ten most frequent host plants of each Hungarian Cuscuta
species based on the frequency of infestation of the host species (Tab. 4). However, it
should not be forgotten that the more frequently parasitised host species are not necessarily
the most preferred ones.
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Mesophanerophytes 5.78 2.14 1.47 11.63 3.33 0 0
Microphanerophytes 5.78 2.86 2.44 10.08 3.33 0 0
Nanophanerophytes 1.78 0.36 2.44 3.10 2.22 10.00 0
Chamaephytes 3.56 3.93 8.56 3.88 3.33 15.00 4.76
Hemikryptophytes 34.22 31.07 52.08 26.36 33.33 45.00 42.86
Hemitherophytes 13.33 13.21 7.82 5.43 6.67 5.00 19.05
Therophytes 23.56 37.50 18.83 19.38 28.89 10.00 28.57
Geophytes 7.56 6.07 5.13 7.75 4.44 15.00 4.76
Epiphytes 0.44 0.36 0.24 2.33 0 0 0
Helo-. Hidrophytes 4.00 2.50 0.98 10.08 14.44 0 0
Discussion
In agreement with some previous studies (CSIKY et al. 2004, BARÁTH 2004), we
observed a positive correlation between the number of the host species and the distribution
frequency of the Cuscuta species. Drawing on six years of extensive field studies, we can
say that C. epithymum and C. campestris are the most frequent Cuscuta species in Hungary
and their host ranges are the widest (341 and 224 host species). Cuscuta europaea is less
common and its host spectrum is also smaller (183). Cuscuta lupuliformis and C. australis
are rare parasites, their host ranges comprising 99 and 72 different plants, respectively.
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Tab. 4. The most frequent host plants of the Cuscuta species in Hungary and the percentage frequency
of their infestation.
C. europaea C. campestris
85.3 % Urtica dioica L. 68.0 % Polygonum aviculare L.
40.6 % Elymus repens (L.) Gould. 37.7 % Lolium perenne L.
37.9 % Humulus lupulus L. 36.0 % Convolvulus arvensis L.
31.0 % Rubus caesius L. 36.0 % Ambrosia artemisifolia L.
24.1 % Arrhenatherum elatius (L.) Presl 32.8 % Chenopodium album L.
22.4 % Galium aparine L. 23.8 % Cichorium intybus L.
22.4 % Lactuca serriola L. 21.3 % Elymus repens (L.) Gould.
21.5 % Sambucus ebulus L. 20.4 % Artemisia vulgaris L.
21.5 % Melandrium album (Mill.) Garcke 19.6 % Atriplex tatarica L.
18.9 % Calystegia sepium (L.) R. BR. 18.8 % Tripleurospermum perforatum (Mérat) Laínz
C. lupuliformis C. australis
58.0 % Urtica dioica L. 72.4 % 2Polygonum lapathifolium L.
52.0 % Rubus caesius L. 72.4 % Plantago major L.
46.0 % Salix triandra L. 65.5 % Bidens tripartita L.
40.0 % Calystegia sepium (L.) R. BR. 58.6 % Chenopodium ficifolium Sm.
40.0 % Echinocystis lobata (Michx.) Torr. et Gray 58.6 % Myosoton aquaticum (L.) Mönch
28.0 % Elymus repens (L.) Gould. 55.1 % Chenopodium polyspermum L.
24.0 % Lactuca serriola L. 41.3 % Potentilla supina L.
20.0 % Phragmites australis (Cav.) Trin. ex. Steud. 34.5 % Alopecurus aequalis Sobol.
20.0 % Galium aparine L. 34.5 % Tanacetum vulgare L.
16.0 % Aristolochia clematitis L. 27.6 % Polygonum aviculare L.
C. epithymum C. approximata
42.2 % Achillea millefolium L. s.l. 100 % Genista pilosa L.
40.2 % Galium verum L. 66.7 % Rumex acetosella L.
40.2 % Arrhenatherum elatius (L.) Presl 33.3 % Luzula luzuloides (Lam.) Dandy et Wilm.
35.6 % Plantago lanceolata L.
33.3 % Lotus corniculatus L.
24.1 % Sanguisorba minor Scop.
22.9 % Festuca rupicola Heuff.
21.8 % Teucrium chamaedrys L.
21.8 % Daucus carota L.
20.6 % Convolvulus arvensis L.
Only 3 host species were found in the unique habitat of C. approximata, but another 12
parasitised plant species were recognised during the herbarium studies, so the host range of
this dodder includes 15 species in Hungary. Despite the fact that C. epilinum had been
considered a strict host specialist (PHIPPEN 1867, TÓTH and CAGÁ 2001, HAMED 2005) we
found 16 host species for this dodder during the herbarium studies.
Besides the frequency, the taxonomic complexity could be the reasons for the large host
range of Cuscuta epithymum. Several authors (ENGELMANN 1859, YUNCKER 1932, MIGUEL
and MARTÍN 2007 etc.) reported that this dodder is not a homogeneous species, while
BABINGTON (1843), DEGEN (1911), BUIA (1960) and SOÓ (1968) separate some C. epithy-
mum taxa as distinct species. According to the recent taxonomical books, two subspecies of
C. epithymum occur in Hungary (SIMON 2000, BARÁTH and CSIKY 2009). CSIKY et al.
(2004) and BARÁTH (2007) reported that the two taxa prefer different habitats. While C.
epithymum subsp. epithymum is widespread in mesophilous meadows and pastures, C.
epithymum subsp. kotschy (Desmoulins) Arcangeli can be found mainly in dry grasslands.
Although these habitats are different from each other in many aspects, the species richness
of both habitat types is high (BARÁTH 2004).
Several taxonomic books display some species or genus as frequent hosts of the
Cuscuta species (SIMON 2000, KOJI] 1973). Although this can be useful information, the
knowledge of the exclusive hosts of dodders likewise facilitates the identification. In our
study, 355 (62% of total) plant species were found to be parasitised only by one Cuscuta
species. The significance of this phenomenon is that the knowledge of the majority of the
parasitised plants (frequent and exclusive hosts) in a habitat is mostly enough for the
identification of the species of Cuscuta itself. In the case of C. epithymum 97% of the
relevés included at least one, and as many 17 exclusive host species. The ten most common
hosts of this dodder are also rather particular, not frequently parasitised by others (Tab. 4).
Although these proportions are somewhat lower for the other dodders, each Cuscuta
species can be identified by the host species in Hungary.
The investigation of the overlapping of the host ranges revealed that the host species of
Hungarian dodders are quite different. The degree of the overlapping was less than 25% in
every case. The fact that C. europaea and C. lupuliformis had the greatest proportion of
common hosts can be explained by the similarity of their habitats. Cuscuta europaea is
widespread along streams and wet ditches, but sometimes it occurs in floodplains, which is
the typical habitat of C. lupuliformis in Hungary (BARÁTH 2004, CSIKY et al. 2004). In these
cases, it is observable also that they parasitise each other. Comparing the proportions of the
overlapping of the host species and of the total plant species, we did not find significant
differences. This indicates that the more similar the habitats of two dodders are, the higher
the number of common hosts that can be found; consequently, the habitat differences of the
parasites can be responsible for the different host ranges.
Classification of the host species based on the Raunkiaer life-form system revealed
substantial dissimilarities among the host spectra. We found the highest proportion of
phanerophytes in the case of Cuscuta lupuliformis (meso-micro-nanophanerophytes alto-
gether is 24.81%). This result confirms the observation that C. lupuliformis often parasitises
trees and shrubs (RAJPUT and TAHIR 1988, RHUI-CHENG et al. 1995, SIMON 2000, BARÁTH
2004, 2009, BARÁTH and CSIKY 2006). The considerable proportion of helo- and hydro-
phytes (10.08%) is also a characteristic feature of the host spectrum of this dodder. The
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relatively large proportion (52.08%) of perennials is the most important feature of the host
spectrum of C. epithymum. In our study, this dodder parasitises dwarf shrubs more often
(8.56%) than other host species. This statement is in agreement with several field studies
(SOÓ 1968, STRID and TAN 1991, BARÁTH 2004, MEULEBROUCK et al. 2007). ERDS (1971)
reported that therophyte species dominate among the hosts of both Cuscuta epithymum and
C. campestris. In contradiction of this observation, we found only 18.83% proportion of
annuals for C. epithymum. The reason why his results are different from ours could be that his
field studies were carried out mostly in agricultural fields and in some ruderal habitats. Al-
though GLÜCK (1911) reported that C. epithymum var. alba infests several water- and uligi-
nous -plants in nature, in our study, the frequency of helo- and hydrophytes infested by C.
epithymum is very low. We found the highest helo-, hydrophyte proportion in the case of C.
australis (14.44%). Regarding C. campestris, our result confirms Erds’observation (1971),
as the majority of the host plants of this dodder were found to be annuals (37.50%). We also
observed that both C. epithymum and C. campestris are able to parasitise trees only in their
seedling and juvenile stages. This finding corresponds with the results of JAYASINGHE et al.
(2004) and MEULEBROUCK et al. (2007). By contrast, C. europaea was found to infest fully
developed low trees, although it is not a common phenomenon either. The proportion of the
hemitherophytes is remarkable in the host spectra of both C. europaea and C. campestris
(13.33% and 13.21%).
The correspondence between the life-form proportions of the hosts and of the total plant
species confirms the explanation that dodders parasitise plants from various life-forms in
different proportions not (only) because of active host choice, but also because of the cha-
racteristic features of the habitats. Cuscuta australis often infests water- and uliginous-
plants, because in the swamps and fens where it occurs (CSIKY et al. 2004) those plants are
common. C. epithymum can be found mainly on perennial plants, because hemicrypto-
phyte plants are the most frequent in its habitat. Cuscuta campestris infests plants mostly
on the edge of roads and agricultural fields (ERDS 1971, CSIKY et al. 2004) and these
habitats are dominated mainly by therophyte species which are the most important hosts of
this parasite. We could see that C. lupuliformis parasitises trees and shrubs more often than
other dodders, but the proportion of phanerophytes is also the highest in its habitat.
Although KROHN (1934) stated that dodders are able to grow in close proximity to seve-
ral plants without parasitizing them, DEAN (1934) and YUNCKER (1921) reported that
Cuscuta gronovii Willd. ex Schult infests each plant that comes into contact with it in nature.
In the cases of C. europaea and C. campestris the same was observed by BENTHAM (1878),
YUNCKER (1932) and BARÁTH (2009, 2010). In our study, Hungarian Cuscuta species
parasitised all plants that had coverage of more than 25% in the sampling sites. Based on
the correlation between the numbers of the hosts and of the total plants, we can say that the
greater the species diversity is, the more species are parasitised by Cuscuta.
We observed that some plants were parasitised more often than others in the same type
of habitat. The significant positive correlation between the frequency of the species and the
frequency of their infestations proved that the more often parasitised plants are the more
frequent in the habitat. The results also suggest that parasitised plants are more frequent
and they occur in greater abundance in the habitat than unparasitised plants.
In conclusion, the Hungarian Cuscuta species are not host specific and are able to para-
sitise almost each plant that comes into contact with them. Since the habitats of Hungarian
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dodders are strongly different from each other in species diversity and composition and the
host range is mostly determined by host availability, we can say that habitat differences can
be responsible for the different host ranges.
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